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1. Lots of homework is a sign of rigor
2. Rigor means doing more 
3. Rigor is not for everyone 
4. Providing support means lessening rigor 
5. Resources do not equal rigor

True or False



True or False
1. Lots of homework is a sign of rigor FALSE
2. Rigor means doing more FALSE
3. Rigor is not for everyone FALSE
4. Providing support means lessening rigor FALSE
5. Resources do not equal rigor TRUE



The Five Sources of Cognitive Complexity

1. Content: Claims + Targets + Standards
2. Practices: Scaffolding 
3. Stimulus Material: Item Stimuli 
4. Response Mode: Item Type 
5. Processing Demand: Depth Of Knowledge (DOK)  

Learner-Centered Design: A Cognitive View of Managing Complexity in Product, information and 
environmental design. .

By Wayne Reeves



Definitions
Claims: are a broad statements that will outline the outcomes 
achieved with mastery of the standards within it.

Targets: Targets further clarify the knowledge and specific skills 
that cross over a cluster of standards. [Cluster Titles]

Standards: What students should know and be able to do. 



#1 Content: CLAIMS
Claim #1— Concepts & Procedures 
Students can explain and apply mathematical concepts and interpret and carry out 
mathematical procedures with precision and fluency.

Claim #2— Problem Solving 
Students can solve a range of complex well-posed problems in pure and applied 
mathematics, making productive use of knowledge and problem solving strategies.

Claim #3— Communicating Reasoning 
Students can clearly and precisely construct viable arguments to support their own 
reasoning and to critique the reasoning of others.

Claim #4— Modeling and Data Analysis
Students can analyze complex, real-world scenarios and can construct and use 
mathematical models to interpret and solve problems.



Targets 

Targets: Highlights

● Bullets: 
Standards



Content: Targets + Standards
Claim Target Standard

1: Concepts and 
Procedures: 
Students can explain 
and apply 
mathematical 
concepts and carry 
out mathematical 
procedures with 
precision and 
fluency.

A: Represent and solve 
problems involving 
multiplication and 
division.

3.OA.1 Interpret products of whole numbers, e.g., interpret 5 × 7 as 
the total number of objects in 5 groups of 7 objects each. For example, 
describe a context in which a total number of objects can be expressed 
as 5 × 7. EQ 
3.OA.2 Interpret whole‐number quotients of whole numbers, e.g., 
interpret 56 ÷ 8 as the number of objects in each share when 56 
objects are partitioned equally into 8 shares, or as a number of shares 
when 56 objects are partitioned into equal shares of 8 objects each. 
For example, describe a context in which a number of shares or a 
number of groups can be expressed as 56 ÷ 8. 
3.OA.3 Use multiplication and division within 100 to solve word 
problems in situations involving equal groups, arrays, and 
measurement quantities, e.g., by using drawings and equations with a 
symbol for the unknown number to represent the problem. 
3.OA.4 Determine the unknown whole number in a multiplication or 
division equation relating three whole numbers. For example, 
determine the unknown number that makes the equation true in each 
of the equations 8 × ? = 48, 5 = ___ ÷ 3, 6 × 6 = ?.



Content: Targets + Standards
1. Check out the Claims, Targets, Standards alignment documents 

from Santa Rosa City Schools 

2. Go to: goo.gl/GnfqwG
3. Claims Targets Standards document 
4. What do you notice? What do you wonder about the alignment? 



#3 Stimulus Material: Item 
Stimuli



#4 Response Mode: Item Type  
Smarter Balanced Item Types

● Evidence-Based Selected Response (EBSR) 
● Equation (EQ)
● Extended Response (ER) and Short Answer (SA) 
● Grid Item (GI)

○ Grid Item (GI) - Graphing 
○ Grid Item (GI) – Hot Spot
○ Grid Item (GI) – Drag and Drop 

● Hot Text (HTQ)
● Multiple Choice (MC) 
● Match Interaction (MI)
● Multi Select (MS)
● Table Interaction (TI)
● Writing Extended Response (WER)

Come up with as many 
items types that you can 
based on what you know 
about the Smarter 
Balanced Assessment 

http://www.smarterapp.org/documents/Item_Types_And_Features.pdf


#5 Processing Demand: DOK
Depth of knowledge is the 
interaction of how deeply a 
student needs to understand 
the content with different 
ways of responding and 
interacting with the content.

3 Minute Video: 
https://vimeo.com/20998609

https://vimeo.com/20998609


DOK Sort! 
Depth of knowledge is the 
interaction of how deeply a 
student needs to understand 
the content with different 
ways of responding and 
interacting with the content.

3 Minute Video: 
https://vimeo.com/20998609

https://vimeo.com/20998609


DOK Sort

❖ Decide which DOK level 
each question meets.

❖ Discuss why each 
question is at the 
indicated level.

❖ Use Hess’ Cognitive 
Rigor Matrix and DOK 
wheel to help you. 



DOK Level 1: Recall
● Basic recall of concepts, definition, facts and 

processes
● Follow a simple formula
● Perform a routine procedure
● Simple skills and abilities 



DOK Level 1: Math 
Grade 3 Grade 8



DOK Level 2: Basic Application 
● Mental processing beyond recall
● Requires decisions as to how to approach 

the question or problem
● Perform two or more steps with decision 

points along the way 
● Organize or display data, interpret or use 

simple graphs



DOK Level 2: Math 
Grade 4 Grade 7



DOK Level 3: Strategic Thinking 
● Reason or develop a plan to approach a 

problem
● Employ some decision-making and 

justification 
● Solve abstract, complex, or non-routine 

problems
● Often allows more than one possible answer 



DOK Level 3: Math 
Grade 6

Grade 7



The Five Sources of Cognitive Complexity
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www.sampleitems.smarterbalanced.org   

How do I create items that are rigorous? 



Assessment Audit

❖ Individually 
❖ Groups
❖ PLC
❖ Grade level
❖ Department level
❖ Administration

https://docs.google.com/document/d/1m_dU2SipnuHfSKLgYy8IICP4vgksAV7KAI0IhEKbsNY/edit?usp=sharing


Assessment 
Reflection



Upping the Rigor:Change DOK level
DOK1 DOK2

*https://robertkaplinsky.com/3steps/

https://robertkaplinsky.com/3steps/


Upping the Rigor:Change DOK level
DOK 1 DOK 3

*https://robertkaplinsky.com/3steps/

https://robertkaplinsky.com/3steps/


Upping the Rigor:Change Item Type 

Multiple Choice: Matching Item: 



Upping the Rigor:Change the Claim  
Concepts and Procedures Communicating Reasoning 



Practice: Choose one item
*DOK *Item Type *Claim



Examples of increased DOK 

https://robertkaplinsky.com/tool-to-distinguish-between-depth-of-knowledge-levels/


Resources to Upping the Rigor 
● SBAC Sample Questions
● DOK question Stems: Robert Kaplinsky + 

General Question stems
● DOK question cards
● Smarter Balanced Rubrics 
● Problems of the Month
● SBAC Interim Assessments (3-8)

http://www.smarterbalanced.org/assessments/sample-questions/
https://robertkaplinsky.com/depth-of-knowledge-examples-for-secondary-mathematics/
https://education.ohio.gov/getattachment/Topics/Teaching/Educator-Evaluation-System/How-to-Design-and-Select-Quality-Assessments/DOK-Question-Stems.pdf.aspx
https://www.teacherspayteachers.com/Product/Depth-of-Knowledge-DOK-105-Question-Stem-Cards-MATH-EDITION-1724502
https://portal.smarterbalanced.org/library/en/mathematics-general-rubrics.pdf
http://www.insidemathematics.org/problems-of-the-month


Where to find our Standards 



Now you have a rigorous 
assessment…. 



Leave you with: 
“For the system to work…its elements must be aligned. That is, if an assessment is to 
communicate and measure expected standards for student performance, it must be fully 
aligned with those standards. Similarly, if classroom teaching and learning activities are 
to help students attain the standards, they too must be aligned with the standards. 
Finally, it is only when assessment is aligned with both standards 
and classroom instruction that assessment results can provide 
sound information about both how well students are doing and how well schools 
and teachers within them are doing in helping students to attain the standards.” -Joan 
Herman and Noreen Webb, 2007

Set a Goal...



SIGN UP FOR UPCOMING MATH PD OPPORTUNITIES: 
MARISA.GRAYBILL@MT.GOV 

goo.gl/ra9D8i

https://goo.gl/yho6DJ
https://goo.gl/Rq3wjs
https://goo.gl/ra9D8i
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